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Previously known as… The
COP9 complex, JAB1-containing
signalosome.
Is it important? Apparently so.
The COP9 signalosome (CSN) is
essential for both plant and animal
development. Mutations in the
Arabidopsis CSN lead to light-
induced growth patterns when
grown in complete darkness,
followed by developmental arrest.
Drosophila csn mutants are larval
lethal and have defects in cellular
differentiation. 
Subunits found in… Apparently
all eukaryotes. In the genome of
S. cerevisiae, an obvious homolog
of only CSN5 is present.
Distinguishing features… The
CSN is ~450 kDa with eight
subunits (CSN1–8) which each
contain one of two signature
domains, the PCI domain or the
MPN domain. The CSN is
evolutionarily related to the lid
subcomplex of the 26S protea-
some, and to a lesser extent eIF3.
Where is CSN in the cell? Mainly
in or close to the nucleus, though
individual subunits are also found
in the cytoplasm.
Possible activities include… a
CSN-associated kinase that
phosphorylates p53, c-Jun and
other regulatory proteins;
deneddylation of the Cullin-1
subunit of the SCF E3 ubiquitin
ligase complex; mediating the
nuclear export of p27kip1;
mediating the nuclear import of
COP1. However, the mechanisms
and interconnections of these
functions are still not understood.
What is its connection to the
ubiquitin pathway? They share
numerous substrates including
short-lived transcription factors,
cell cycle regulators and hormone
receptors. The CSN also interacts
with E3 ubiquitin ligases and
regulates the extent to which the
SCF complex is modified by the
ubiquitin-like protein, Nedd8/Rub1.
And to the proteasome…? The
CSN and the lid subcomplex of
the proteasome share remarkable
structural and architectural
similarities, an identical number of
subunits, common structural
motifs, similar subunit
interactions, and a predominant
localization to the nuclear
periphery. Interaction of lid
subunit Rpn6 with CSN1 suggests
cross-talk between the two
complexes.
What’s the connection between
the CSN and eIF3? Aside from
the evolutionary connection, three
eIF3 subunits copurify with the
CSN, and two, eIF3e and eIF3c,
interact directly with CSN
subunits. The significance of this
remains highly speculative.
Claimed associates… p53,
c-Jun, Cul1, p27kip, MIF1, Id3,
IRF8/ICSBP, Hif1-a, Smad4, Bcl3,
VPR, rLHR, SRC-1, thyroid
hormone receptor, retinoic acid
receptor, Rpn6, eIF3e, eIF3c…
But what does it really do? This
is the $64,000 question. If we must
join in the rampant speculation,
the CSN probably has multiple
functions. It may serve as a
master dock, bringing together
proteins, such as a kinase, its
substrate, and the proteasome.
The CSN might even be an
alternative or additional
proteasome lid, shuttling
ubiquitinated substrates from the
SCF to the proteasome.
Alternatively, the CSN itself may
be ‘inactive’, and the reported
activities may lie in its individual
subunits when released from the
complex.
Where can I find out more?
http://www.tau.ac.il/lifesci/plant_sciences/US
R/chamovitz/csn.html
http://www.tau.ac.il/lifesci/plant_sciences/US
R/chamovitz/zomes2/
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Figure 1. Some proposed functions for the COP9 signalosome.
The functions may be carried out directly by the CSN or its individual subunits, or indi-
rectly by associated proteins. The CSN is in equilibrium with its subunits or subcom-
plexes; it is unclear where the ‘activity’ lies for most functions.
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